Neurofunctional imaging of the pancreas utilizing the cholinergic PET radioligand [18F]4-fluorobenzyltrozamicol.
The pancreas is one of the most heavily innervated peripheral organs in the body. Parasympathetic and sympathetic neurons terminate in the pancreas and provide tight control of endocrine and exocrine functions. The aim of this study was to determine whether the pancreas can be imaged with a radioligand that binds to specific neuroreceptors. Using fluorine-18 4-fluorobenzyltrozamicol (FBT), which binds to the presynaptic vesicular acetylcholine transporter, positron emission tomography scans were performed in four adult mice, two adult rhesus monkeys, and one adult human. In these mammals, the pancreas is intensely FBT avid, with uptake greater than in any other organ at 30, 60, and 90 min. The maximum standardized uptake value (SUV) ratios of pancreas to liver, for example, ranged from 1.4 to 1.7 in rhesus monkeys (mean 1.6; median 1.7) and from 1.9 to 4.7 (mean 3.24; median 3.02) in mice. The maximum SUV ratio of pancreas to liver in the human was 1.8. These data suggest that neuroreceptor imaging of the pancreas in vivo is feasible in animal models and humans. This imaging could allow researchers to interrogate functions under control of the autonomic nervous system in the pancreas, with applications possible in transplanted and native pancreata. Also, as beta cell function is intimately related to parasympathetic cholinergic input, FBT activity in the pancreas may correlate with insulin-producing beta cell mass. This could ultimately provide a method of in vivo imaging in animal models and humans for diabetes research.